(19) 




Agency for Patents mod Trademarks 

(11) Publication number: RU 2091655 CI 



(46) Date of publication: 19970927 

(21) Application number 94033638 

(22) Dale of filing: 19940915 
(51) Int Q: F16L9/02 

(71) Applicant: Akfa Jonemoe obshchestvo otkrytogo tlpa -Ural'sky nauchno-tosledovatd'sklj 
Instltut trubnoj promyshlennostT 

(72) Inventor BUnov Ju_L, Oubtoi A.I., Bobkov LA., Tsykakv V.F., Abdrakhmanov Q.S., Samarjanov 
Ju-V„ BUnov Ju-L, Gubtn AX. Bobkov LA.. Taykatov V.F.. Abdrakhmanov CS^ Samarjanov Ju. V.. 

(73) Pnprldor: Aktatonemoe obshchestvo otkrytogo tlpa "Ural'sky nauchrK>-tsjaedovald sklj 
tnsntut trtiDtioj proinysnicnnosu 



(54) PROFILED PIPE 
(57) Abstract: 

FIELD: manufacture of pipes. SUBSTANCE: profile Is made In form of symmetric combination of three 
tear-shaped cavities formed from bfflet two of them are in contact by outer surfaces of widened 
portions forming third cavity between them; Inner surfaces of two tear-shaped cavities are formed 
by Inner surface of round billet and their outer surfaces are formed by outer surface of round 
billet Inner surface of center cavity is formed by outer surface of round billet and outer surface 
of this cavity b formed by Inner surface of round billet EFFECT: enhanced reliability. 1 dwg: 



RU 2091655 CI 



(21) Application number. 94033638 

(22) Date of filing: 19940915 
(51) Int Q: P16L9/02 
(56) References died: 

AmpcKoe cbvacxctuctdo CCCP N 1648597. sn. B 21 D 15/02, 1991. 

(71) Applicant AKUHOHepHoe o6ajecTBo orxpbirono nma **y pajifaCKKH Hay*mo-*«ccneflOBaTOiMiiHH 
HHcnnyT Tpyfaoft npoMbnnneHHOcnT 

(72) Inventor. Ejimhob K>.M.. ry6an A.M., BotiitOB HA.. Ujbwanoe B.4>., AtiinpaxviaHOB T.C.. Cauapfntos 
JO.B., Bjihhob JO.M., ry6aH A.K., Botixoa HA.. Uukojiob B.O.. A6flpaxuanoB r.C. CauapHHOB KXB., 

f73) Proprietor. AKqaoKepHoe o6mecreo ornpwroro Tuna 'VpanbCRHft HayMHO-HCcnenoBaTenbCEHa 
HHCTHTyT Tpy6Hofl npoMbnnneHKOCTH" 



(54) nPO*HJItHAH TPVBA 
(57) Abstract: 

HcnanbTOBamfr: b TpyCocTpocHHSi. Cympocrb HOOOpereaHff: npo$am» aunonHeH b Kane cHMMeTpvmoft 
KouoHHanxH M3 Tpex sanneBKHHUx nojiocrett. oOpaTOBaHHMX H3 Tpy6noft saroTOBRB. nee H3 KOTOpbOC 
oonpracBkCAJOTCH utxpy co6oft HapymHWMH noocpxKocTHMH yampesHbix *zacreft c $opWHpoeaBHEM wes^y 
hhmh TpcTfcew dojiocth, npH wan BHyrpcHHMC noBcpxHOCTH HByx icaxiJies^nKbtx nonocrea o6peooB*m* 
BHyTpeHHeft noBepxHOCTUO Tpy6noft aaroroBKH, ice HapyxHKe noBepxHOCTH o6pa3oeaHbi Hapymnoft 
noBepxHOCTfaio Tpytiaoft saroroBKH, a BHyTpeHHHH noeepxHocn> cpc^Hcfl nojiocrw o6pa3oeaHa BapyxEBofi 
DoeepxHocrtJo Tpy6m« aaxxrrosiut, HapyxHan noBepXHocrb yroft nanocm ocpaooBana BHyTpeHHeft 
noBepxHOCTUO Tpy6H0H saroTOBKH. 1 m. 
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Description (Onacanxe ■3o6pcxcHM|: 

H306pCTCHMC OXH0C*TCH K o6pa6oXKC MCXflJUTOB ^aBJICHBCM K U03KCT 6bTTb 

jororoancHHH Tpy6 c {ocohhum npo$nneu, npnuefmeubuc b Kawrec oaroTOBOX nnacTupeft, 
ncnora>3ycMuxA riH eoocrraHoaneKKSi nepuenwHocxu boahhux. ee$xHHbix m raaoewx ckklmjot. 

HaBOCTKa MKoronyucsaH npoAonhHo-rt>$p»©poBaHHaH Tpy6a, npmcrran 3* nporomn. BbmoHHeH Ha fl so 
xpyrvxon Tpy6fioft saroxoBXM nyroi Ac^opMstpooaiotH (pacniscan) ec uwtepcMHoro ccschkh, PeryjmpyH 
Bemramy ^aammaHBH pommoB b 3arorroaRy h mx kojuwoctbo, mojkho ha orhoA onpaexe nraTasnBsarb 
xpytifct c paamrmbiu npo^suiew. hto oco6cidw bojkho ahh TpyfS. ncncjxb3ycMbCX b Ka^ccTBC nnacTWpcft Ann 
pcuoHTa o6ra/yTMX Tpy^. 

HeAocxaxxoM raRoft Tpy6u hbtihctch 6ojiboian cxen€m> flc^o pw uip m b uccxax KsnrtSa, hxo ywcawnacT 
BOSMOSHOCTb pacmHpoara nnacTfaipn b xojiqhhc h yBeranrasaex crparmaxxnyic nanpnxam n, xpoue 
toto. oanoboxoe kojopwctbo xoH^orrpaxopoB HanpfUKCHHH b uecrax sorwoa xpy6w. 

Tc w wbomh 3aA«a. petnaeuatt B3o6pere»acw, aasjixmaercH b y u c Hbrnrm m BemraHbC ocxaxovHoa 
1 3a c«ceT CKBU&caxH Fp"""'"" npo^HTXH h b chjdxchbh npoAonbewx Aofrap w an jifl Tpy6w. 



nocTaBneMHafl 3aA*ia pemaercsi 3a c«ict toto, «rro b npo+Diuioa Tpytfc, npauyn^cTBeBBO csapHoft, 

BbOXJIBeSHOfl G fraCOHBfaOI OdCKHCM npO^HTIH, COTfiaCHO H Mrffrf 'l»" ull> . DpO^Vtb BbUXUmCB B BHAC 

CBMMCTpfnEoA KOMtixHanxx K3 Tpcx xanneonARbtx QOJiocTctt, oopaooearatboc S3 rpyfaoft saroTOBKH, ABC B3 
Koropbix conpnxacaxmsi Mexyjy oo6ofi HapyxHbCMH noeepxHocxmm ynmpCHBfaOC wacreft c ^opuxipOBaHKew 
uexxy brum xpertex nojiocnx, npa »tom Buyrporae noeepxHocxK «oyx Kaiuicuyuiux nonoereft 
oopasoBaRbi BiyrpcHBeft i»BepjcB0CTb» Tpyttaofl aaroroaRM. hx HapyxHfaie noBtpxHOcra oopasoBaHbi 
ttapyxMoft noeepxKocTbio xpy6H0fl 3aroroBXH. a BHyrpcHHHH uoeepxHocrb nonocm oopaaosaHa HapyxHoft 
noaepxHocTbio Tpy6aoii aaroxoBXH. BapyxutaH noocpxHocrb 3xoh nanocxx otipaaoBana BHyrpcHHcw 

OOBCpXHOCTMO Tpy6lW)fl 3arOTOBKH. 



B npcftnaracMofl npo$HnbBoft xpy6e oanbmaH ^acn» noecpxHocTH xpyfSw hbjihcxch vacxtdo 
oKpyjKBocTH, «rro sHawrcnfaHO yMeHbmacr KomraccTBo xoHneHxpaxoB HanpHXCHHK no nepHuexpy Tpy6w h 
ycKnHH pasA^HX npoJjwjTK k noBbtmacT npoHHOcrt, ccmcbhh npH pasAanc xpy6 b npoqsooe idc ncnontooBanHH 
B KanacTBe luiacrrupefl ahh BoocraHOBnciDtfl rcpMCTvnHocro npn peuoHre o6caAHMX kojiohh. Kpoue roro, 
CHKsanTCfi ocTaTWHbie HanproiceHHtt m b caapsou mat nocne pasAans Tpy6w b CKBaxRBC, Tax rax 
ceapBOft moB saxonHTcn b 30hc uanoft Ac^opMainsn. a ocTanuiaff *racn» ncpmieTpa *~»— 
KaaneecQnibte nojiocm) hmcct nnasHbtc nepexo^u c uanoH ] 



ricpHurrp Hapyraott noBepxwxmc npo4«niHoft Tpy6« Hecaojibao 6Qnwnc BByrpcHBero ncpMMrrpa oocaABoll 
•rpytSw cooAaniw hxtotou aHapyrabi«oai«a«DibiftAW^^»«^^ 
Tpy6bi An" o6ecne<KHHfl cso6oaboto cnycxa b r wn a mwBy , 



HcnojnooaaHKe npo^xm^ux Tpy6 b sawrm nnacrapcA, ycraBaaTiHBaoflJX b uwrrax hobpckacshh 
( Tpcnp fflM . MecntaH CKB03Ban K0ppo3HH, ^cp<J»pHpoeaHKMe OTBcpcnw, K3H0C h AP.) oficaAHfctx kojiohh, 
nueer pjoi npcHMynvcTB no cpasHcmoo c Tps^npooabaai urrofl^ua: snroToancajK npo^antHofl TpytSbi B3 
ceapBofi oaroTOBKB ncxsBOJiHcr oHammnbao cnorrb pacxpRw aa cc nponBOAprao; Tax xax 
3HawrenbaaH lacr* ncpMMcrpa Tpy6t>i hbtihctch ^tacTUO oxmcaaHofi OKpysaocTB, »ro yurmntar rt 
KOJnroecTBo KOHueHTpaToa, yBCjnwHsacr nnon^aAb conpaKOCHOBCHiw npn pa^aue uexpy BbmpaaneKBoA 
Tpy6oft n KonoHKoA u yBcnxoacBaex HanpHxeRHH cTparHBaaxfi: bo3UOXHocti» npBMeassKH npo^wnifta 
Tpy6. o^opMnpoBaHHbOC b 6yHTbi. nooBa/uicx coKpanrrb bocur pcuoBTa. ywcHbanrrb pacxpn uarepHanos m 
3*Tpa.T« npw pcuoare nospexAeBBbOC yvacrxoB nHacTUpjoA xoBe^inoA jymnbi, nposDBOABTfa dcmoht b 
cxfiaxKHax na cmawrenbHux rny^Huax. noewcsm> n^exaocm* u AOJxroBeqHocn> orpcMoifrapoBaHHoro 
yuacT&a. 

npx ^opbOfpoBaioni oyirra ns npcAnaraoioA npo^tuibHoft Tpy6w 3Ba*crrcnbHo cexMaxrrcH npoAanbHbcc 
A&topuaupM h cxpyMXBamic Tpy6w, Tax xax yxjiaflxa bbtkob npoAOJibHott TpytSu apoHSBOAprcn Ha ppt 
onopbt ymirpeHHbix wacreft xanneBHAHbuc nonoereft. 

KpoMC toto. opeAnaraeattiH npo^Hnb wmcct AocxaiwHyio jaecrxocTb. n npa <J»pMHpoBaHHH 6yHra hc 
npoacxoAJrr o«rnw ccmckhh. a npw paoMOxac hc xpc6ycrcH flonojnnrrcnhHbDt onepanHB H o6opyAOBaHHH 
Ann npaBKM rpytibi ox cxpynHBaHsm. 



npc^iaraeuafl xpy6a npM uaxcHMa/iutoft nounaxxHocTH ccmchkh kmoct mus6anhnmc pappyc** xdmbhokw 
4>opMbf ccmchmh 4>aconKoro npoQunn. A vol mciiwuc KDHBtcsHa <fropuw ccueHXH npo^nnn, rtu MCHwnc 
rapacxoAOoaH pecype nnacnwHocTii npw ^odmobkc npo^KJin b crane h np» pasAaMe cro B CKBaxxHC tcm 
wcHbiue BcmwHHa ocxaxoMHbtx HanpRJKCHKft. 

Ha ««cpxewc raoopaxneHWH npo^HnbHan xpy6a noncpewoe cenamt. r«c 1 h 2 - nanncBHAHbie nonocxM. 3 
ceapHofi moo. 
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A^T^LZ^t ^ZTT 006011 — Bqmo^n.Koa oca „ 



*~F*«om, vroobt csapHoft XDoe 3 6bui paaiono*CH mam, arvrw.*™™* I . ™ ™* 



«dob 3 tfbui paamnojKH Bflam. oepnntanwoa oca cawnenan, npo^I^ 

npo*anwy» rpyCy, nanpHMcp, „ lonocoooft aaroxoraa, nony^or cnqgra^ oopaaou. 
^^ 0 Z^ B " P0 ™ 0M ^"""^ TO** -PS™™ oa^u 0 npoAanapo^u ^ 

^^^^ 

npo^antHyiD Tpy6y nonynaiOT cjitffyiow/su o6pa3ou. 

oe««aB«)T no oepTHxajibaoft och ^opuBpoBaHBH nsyx nonocrefl 1. » 
mw. Ilocne nnrfpaau npr wo&awnaxrni Tpyfia noeiyuaer «a ycraoacy nanim^^^ * 87 * 

K««P»« cctieHHH 60.1 x 57.5 mm, np* yrou 3aaop cocTamiHtrr 28,9 mm B nDodamwMft ««^. JLL 



i3arparauB. 
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Claims (QopMyna H3o6pcreaHHl: 

npo^uibHaH xpy6a. npcMMymecToanfo caapKasi, BMnanHeanaH c fraco HH b ai cckchbcm npoJwiH, 
oramaioiipflCft tcu. «ito npoflxoib Bbma/meH b bhrc afuuerpiroiofl Eowtemaigai rc> tpcx nanneas^Hboc 
nonocrcft. oCfwoooaHKbix id Tpytinoft 3aroroflKn. flee 10 Koropux ooopmtacawrca Meatfly oo6ofl 
HapyKHbiMH noecpxHocTHMH yumpcHHbcx uacrefl c ^opuHpoBaimeu Mucny town TperMft nanocra, npw 
yroM Buyrpcsiinc noeepxROcm floyx KanncsnRHbtx nonocrea o6p«30BaHbi BHyrpcHBcfi noeepxHOCTbio 
Tpy^Hoft saronxu. hx Hapyxswc nosepxKOcnf o6pa3oeam Hapymi»ofl noeepxHocruo Tpytfnoa aaxwoBSM, 
a cnyTpcHKHH noeepxHocrb cpc^Hcft ikjiocth o6pa3osaKa Hapyxiioft noeepXHOCTtJO Tpytfetoft 3aroT0SKH, 
napymtiBH noeepxHocrb yrott ihjioctk o6paaosaHa BnyrpcHHeft noBepxKocrwo TpytfHoft 3aroro&RR. 
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(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the first two guttiform chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the external surface of the pipe blank, and the 
external surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 
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Description: 

The present invention relates to the plastic metal working industry and can be applied for 
the production of shaped pipes which are used as blanks for patches employed for sealing 
off injured water, oil and gas wells. 

A longitudinally corrugated multipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. By 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, which limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curvature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably welded, is made as a 
symmetrical combination of three guttiform chambers formed from a pipe blank; the 
external surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the internal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiform chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the external surface of the shaped pipe is made somewhat larger than 
the internal diameter of the casing string for the purpose of obtaining an interference fit, 
and the external circumscribed diameter is smaller than the internal diameter of the 
casing string to ensure an unobstructed lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe from a welded 
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blank makes it possible to greatly reduce the production expenses; due to the fact that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service life of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions of the guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

The drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint. 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces of the broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces of the 
chambers 1 are formed by the internal surface of the pipe blank, and their external 
surfaces are parts of the external surface of the pipe blank. The internal surface of the 
chamber 2 is formed by the external surface of the pipe blank, and the external surface of 
this chamber is formed by the internal surface of the pipe blank. 

The shaped pipe is made, for instance, from skelp as follows. 

A round pipe is welded on a forming-and- welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal rolls so that it acquires an 
intermediate shape and the chambers 1 are formed, whereupon the pipe is deformed by 
vertical rolls so that the third chamber — chamber 2 — is formed and the requisite shape 
section is obtained. 



if 
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The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 12 m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and facilitate servicing of extensive wells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diameter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A round section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming-and-welding mill from endless band. Following this, the round pipe is loaded on 
a shaping mill and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber — chamber 2 — is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e., 60.1 x 57.5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60.1 x 57.5 mm in size is used for repairing an oil well The 
shaped pipe 60.1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is reliably sealed off when both the internal and 
external pressures are acting on its walls. 

The use of shaped pipes as blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceability at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 
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Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the internal surfaces of the first two guttiform chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 



Drawings: 
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